Novel thermoresponsive nonviral gene vector: P(NIPAAm-co-NDAPM)-b-PEI with adjustable gene transfection efficiency.
A thermoresponsive cationic copolymer, poly( N-isopropylacrylamide- co- N-(3-(dimethylamino)propyl)methacrylamide)- b-polyethyleneimine (P(NIPAAm- co-NDAPM)- b-PEI), was designed and synthesized as a potential nonviral gene vector. The lower critical solution temperature (LCST) of P(NIPAAm- co-NDAPM)- b-PEI in water measured by UV-vis spectroscopy was 38 degrees C. P(NIPAAm- co-NDAPM)- b-PEI as the gene vector was evaluated in terms of cytotoxicity, buffer capability determined by acid-base titration, DNA binding capability characterized by agarose gel electrophoresis and particle size analysis, and in vitro gene transfection. P(NIPAAm- co-NDAPM)- b-PEI copolymer exhibited lower cytotoxicity in comparison with 25 kDa PEI. Gel retardation assay study indicated that the copolymer was able to bind DNA completely at N/P ratios higher than 30. At 27 degrees C, the mean particle sizes of P(NIPAAm- co-NDAPM)- b-PEI/DNA complexes decreased from 1200 to 570 nm corresponding to the increase in N/P ratios from 10 to 60. When the temperature changed to 37 degrees C, the mean particle sizes of complexes decreased from 850 to 450 nm correspondingly within the same N/P ratio range due to the collapse of thermoresponsive PNIPAAm segments. It was found that the transfection efficiency of P(NIPAAm- co-NDAPM)- b-PEI/DNA complexes was higher than or comparable to that of 25 kDa PEI/DNA complexes at their optimal N/P ratios. Importantly, the transfection efficiency of P(NIPAAm- co-NDAPM)- b-PEI/DNA complexes could be adjusted by altering the transfection and cell culture temperature.